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Abstract

Natural aggregate regular exploitation has led to environmental and resource depletion issues; consequently, construction
waste has become an important raw material in the supply of aggregate smoothly. The recycled aggregate produced in the most
of recycled aggregate processing company in Korea has a high adhesion ratio of cement paste and mortar, which affects the
water absorption ratio and density. Therefore, the quality of recycled aggregate needs to be improved. In this study, we
improved the quality of recycled aggregate through the use of a multistage separation ball mill. This ball mill has a sieve which
protects the ball mix and improves the motion. Products produced by using multistage separation ball mill were compared with
various quality standard for utilization as recycle aggregate. Finally, we confirmed that the multistage separation ball mill can
efficiently separate cement paste and mortar from natural aggregate and that it is suitable for the production of recycled
aggregates.
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1. Introduction
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2. Recycled aggregate process

A4 3H~;<ﬂ /\] m—/kﬂ;]-
A st mhy, 2 2 A
AgrgEt. 2 APoME &8
= A8 330 e o
Fig. 104 EQIg &
£ 18&9 AT
A% 5 12} 5 A
SR EMEREEIE

1S olgelo] 13402 EAE A
27242 o] §3}e] 150 mm

ol
sk As 134 AElE

Sand

-150 mm

Magnetic
separation

-80 mm
Magnetic Jaw Air
separation crusher classification

-9 mm

Organic foreign substance

_,| Multi-Separation .
Scr> ball mill @ Product

Fig. 1. The recycled aggregate production process used in this study.
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Table 1. The quality standard of recycled aggregate for concrete

Parameter Quality standard

Absolute dry density (g/cm®) over 2.5
Water absorbtion ratio (%) under 3.0
Abrasion weight reduction (%) under 40
Percentage of absolute volume (%) over 55
0.08mm sieve passing amount (%) under 1.0
Clay amount (%) under 0.2
Impurity organic (volume) under 1.0
contents(%) inorganic (mass) under 1.0
Stability (%)'® under 12
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3. Materials and methods

3.1. Materials
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Fig. 2. The particle size distribution of sample.
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3.2. Development of inner separation sieve
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Table 2. Experimental grinding conditions in this study

Ball number, ea _

| Ball Feed | Mill | 0%
P size, | | ) 3stage size, | angle,

meter d speed,

mm | staoe|stage| 3 | jp | MM |degree rpm

200 | 11 | 11 0 0
160 | 28 | 33 0 0
Value 40~9| 22 26
120 6 | 20 | 98 | 98

100 0| 20| 98 | 78

(b)

Fig. 3. The inner separation sieve used in this study.

Fig. 5. The multi stage separation ball mill.
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3.4. Water absorption ratio and absolute dry
density analysis
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4. Results

4.1. Particle size distribution analysis
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Table 3. Particle size distribution quality standard of recycled
aggregate

Particle size 25mm |20 mm | 10 mm | Smm (2.5 mm

Percentage of mass
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Fig. 6. The particle size distribution of feed and crushed
product with different J1, J2 conditions.
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4.2. Water absorption ratio and absolute dry
density
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4.3. Recycled aggregate quality standard
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Fig. 7. The water absorption ratio and absolute dry density analysis results.

Table 4. The quality standard of feed and product

Parameter Quality standard Feed Product
J1 2 J1 2
Abrasion weight reduction (%) under 40 36.6 39.5 30.5 33.9
Percentage of absolute volume (%) over 55 measurement impossible 61.1 59.4
0.08mm sieve passing amount (%) under 1.0 0.2 0.1 0.6 0.5
Clay amount (%) under 0.2 0.0 0.0 0.1 0.1
Impurity contents | organic (volume) under 1.0 0.10 0.00 0.00 0.05
(%) inorganic (mass) under 1.0 0.00 0.31 0.28 0.26
Stability (%)'® under 12 8.9 93 6.0 7.1
ASR reaction'” harmful/harmlessness | harmlessness | harmlessness | harmlessness | harmlessness
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5. Conclusion
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